Digital image analysis of the distribution of proliferating cell nuclear antigen in hepatitis C virus-related chronic hepatitis, cirrhosis, and hepatocellular carcinoma.
Viral dynamic studies in chronic hepatitis C virus (HCV) infection indicate a significantly shortened survival of virus-infected cells. Since at the steady state of chronic viral infection, the rate of infected cell elimination equals new cell regeneration, this would imply a high rate of hepatocyte turnover in chronic HCV liver disease. We estimated the fraction of regenerating hepatocytes in liver biopsy sections in chronic HCV liver disease, cirrhosis, and hepatocellular carcinoma (HCC). We used antibodies to proliferating cell nuclear antigen (PCNA) to detect proliferating cell nuclei in liver biopsy specimen from controls and patients with chronic hepatitis, cirrhosis, and HCC. We also used bis-benzimide to label fluorescently all hepatocyte nuclei simultaneously. Using digital image analysis, we calculated the area occupied by PCNA-stained hepatocyte nuclei, as a fraction of the total area occupied by fluorescently labeled hepatocyte nuclei (labeling index; LI). Antibody staining was negligible in the control specimen. The mean +/- SE PCNA LI increased from 0.21 +/- 0.1 in chronic hepatitis to 0.63 +/- 0.15 in HCC. There was no significant difference between chronic hepatitis and cirrhosis. The fraction of cells undergoing regeneration is increased in chronic HCV liver disease, HCV-related cirrhosis, and HCC. Increased hepatocyte turnover could provide the link between chronic HCV liver disease and HCC.